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INTRODUCTION  
 
                            Caesarean section commonly called the ‘C’- SECTION is the most  
Commonly  performed  surgery all over the world. The percentage of caesarean sections has 
been on the rise in the recent times due to a whole arena of causes including maternal 
request. And so does the complications and morbidity associated with caesarean section are 
on the increasing trend. 
 
                           In general, abdominal surgeries are associated with a higher risk of post-
operative paralytic ileus especially in the presence of factors like prolonged operating time, 
excessive bowel manipulation, immobilisation, emergency procedures. 
 
                          Post-operative paralytic ileus is reported to occur in up to 25% of patients 
causing  abdominal distension, vomiting causing great discomfort to the patient and 
prolonged hospital stay requiring a series of interventions. This has resulted in decreased 
patient satisfaction scores, increased requirement of pain relief medications and an added 
burden on the healthcare expenditure. 
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                            The aetiology of POI remains unclear. The mechanism behind has been 
suggested to be a stress response that results in an increased sympathetic activity, which is a 
direct inhibitor of intestinal motility. The stress response further causes the release of 
inflammatory  mediators like nitric oxide, vasoactive intestinal peptide, substance P, 
calcitonin gene-related peptide, all of which contribute to paralytic ileus. 
 
                                Several methods to address this problem have been tried out including 
the reduced usage of opioid analgesics, early ambulation, and thoracic epidural have been 
tried out. With the institution of ERAS protocols in surgery, particular attention has been 
given to early feeding regimes. However few physicians are reluctant in starting very early 
oral feeding. Furthermore up to 20% patients do not tolerate early feeding. 
 
                              Considering these sham feeding is being investigated as a means to 
stimulate bowel motility and confer an advantage while actually minimising harm caused by 
early oral feeding especially in patients who do not tolerate the same. 
 
                            Sham feeding is the concept where the patient sees food, smells food but is 
not given food to swallow, a mechanism which triggers the cephalic- vagal stimulation and 
causes increased release of gastrointestinal hormones release, thereby accelerating gastric 
emptying. 
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                                 Gum chewing itself causes an increased salivary secretion, along with 
the stimulation of neuro-humoral and muscular activity in the stomach and intestines. This in 
turn stimulates faster gastric emptying by increasing the motor activity of stomach. 
 
                                 Gum chewing has been found to be associated with earlier bowel 
motility, return of appetite, earlier appearance of bowel sounds, earlier passage of flatus, 
earlier bowel movements. This has translated into better patient satisfaction, decreased usage 
of pain medications, earlier discharge from the hospital and a fall in treatment costs. 
 
                              Gum chewing has been able to provide the benefits of gastrointestinal 
stimulation without any added risk of early feeding, and hence is being increasingly preferred 
by many institutions now, it has been incorporated in “Enhanced Recovery After Surgery” 
protocols too. 
 
                               Gum chewing is an inexpensive intervention, physiological and safe 
without much complications. Though minimal side effects like bloating or vomiting has been 
reported in earlier studies, the percentage of patients who are intolerant is too small to defer 
the intervention.  
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                            Though theoretically there is proposed risk of increased gastric volume and 
the risk of aspiration, such risk has found to have only theoretical grounds and has not 
translated into complications during earlier studies. 
 
                           With this background the study has been proposed to use gum chewing 
regimens to improve bowel motility in caesarean patients. 
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AIMS & OBJECTIVES   
 
                                                To study the effectiveness of Gum Chewing on the post-op 
recovery of gastrointestinal function after caesarean section 
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PRIMARY OBJECTIVE 
The primary objective is to determine the relationship between gum chewing and recovery of 
gastro intestinal function after uncomplicated caesarean section. 
 
SECONDARY OBJECTIVE 
To compare the time taken for 
1) Time taken for first bowel sound to appear 
2) First passage of flatus 
3) First passage of stools 
Between patients who were given chewing gum with an intention to improve bowel motility 
with those who were not. 
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REVIEW OF LITERATURE 
CAESAREAN SECTION 
HISTORY OF CAESAREAN SECTION 
                                      Caesarean section has been performed as a means of separating the 
baby from the mother, from time immemorial. Ancient literature states in the Greek 
mythology that Apollo removed Asclepius, the founder of the famous cult of religious 
medicine from his mother’s abdomen. Numerous references appear in the ancient Hindu, 
Egyptian, Greek, Roman and Chinese literatures to incidents of baby born by caesarean 
section. 
 
                                     It was commonly believed that the name caesarean section was 
derived from the birth of Julius Caesar. However it remains only a myth as during those 
times, caesarean was performed to remove the baby only after the mother’s death, so that the 
infant was buried separately from the mother. 
 
                                     The first ever written record of caesarean section was in Switzerland 
1500, when Jacob Nufer performed the operation on his wife. The woman was unable to 
deliver even after several attempts by at least 13 midwives. The desperate husband managed 
to gain the permission of the local authorities to perform the operation on his wife. The 
mother lived and subsequently gave birth normally to 5 more children including twins. 
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                                     Following urbanisation in Europe and the United States, the number 
of caesarean sections has been on the rise steadily. There were several factors that resulted in 
an increase in the rate of caesarean sections. Some factors were technological, some were 
cultural, some professional and others legal. An increase in the number of malpractice suits 
made the physicians find caesarean a safe alternative. 
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CURRENT INDICATIONS 
                                  In the current days, caesarean section has been recommended in patients 
only in patients when the vaginal delivery posed a serious threat to the well-being of the 
mother or the foetus.  
 
The indications range from  
 cephalopelvic disproportion, breech 
 non-progression of labour 
 placenta previa 
 foetal distress 
 cord prolapse 
 uterine rupture 
 placental abruption 
 failed induction of labour 
 macrosomia 
 vasa previa 
 twins 
 HIV 
 active genital herpes 
 severe pre-eclampsia and  
 Simply on maternal request by itself. 
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                                    The recommended rate of caesarean section by the WHO is around 10-
15%. At any point of time, the caesarean rates all over the world is quite high as against the 
WHO recommended rates. 
 
                                     As of 2017, caesarean section rate in the United States was 31.9%.  
Caesarean section rates have been increasing over the last 23 years in India, from an average 
of 2.9% of childbirth in 1992-1993 to a whopping 17.2% in 2015-2016 according to the 
national family health survey. 
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COMPLICATIONS 
                      A caesarean section is associated with greater number of complications than a 
normal vaginal delivery.  
 
NEONATAL COMPLICATIONS 
Elective caesarean section done before 39 completed weeks has shown an increased 
incidence of respiratory morbidity for the new born including 
 transient tachypnea of new born 
 respiratory distress syndrome,  
 sepsis,  
 need for respiratory support 
 hypoglycaemia 
 need for NICU admission, need for hospitalisation. 
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MATERNAL COMPLICATIONS 
 anaesthetic complications 
 severe blood loss requiring blood transfusion 
 wound infections 
 endometritis 
 postdural puncture spinal headaches.  
 Moreover the risk associated with future pregnancies. The incidence of ‘placenta 
accreta’, a dangerous complication associated linearly with the increasing                                     
number of caesarean sections. It is estimated to be at 0.13% after 2 caesareans, 
increases to 2.13% after 4 caesareans. This is in turn associated with increasing 
number of emergency hysterectomies during delivery. 
 
                           Reducing the morbidity of the most commonly performed surgical 
procedure is of utmost importance and is gaining attention these days. Adhesions have 
known to cause chronic pelvic pain, infertility by distorting the tubes and ovaries, and even 
small bowel obstruction. Minimising adhesions by using minimal handling of tissues, powder 
free gloves, carefully choosing the suture materials, preventing infections by using 
prophylactic antibiotics and other methods are being employed.  
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TECHNIQUE: 
                                The technique of caesarean section involves a pfannensteil incision- a 
transverse suprapubic approach. The lower uterine segment incision is the most commonly 
used incision. A classical caesarean section is one in which a longitudinal incision is made on 
the uterus to allow a larger space for delivery of the foetus. 
 
THE MISGAV LADACH  TECHNIQUE 
                                    The Misgav Ladach technique is a modified form of caesarean section 
introduced by Michael Stark, the director of  Misgav Ladach general hospital after a 
complete analysis of all the steps of caesarean section. He devised the optimal methods to 
perform the steps of caesarean section.  
 
                                    For the abdominal incision the Joel-Cohen incision was used. 
Abdomen was compared to the strings of a musical instrument where the blood vessels 
having a lateral way could simply be retracted. Peritoneum is opened by stretching. Uterus is 
closed in one layer to reduce the use of foreign body as much possible. The peritoneal sutures 
remain unclosed. Women recover earlier and with less pain with this technique. 
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RECOVERY 
                                 Following a caesarean section, a woman is expected to have absent 
bowel sounds for a day or two. During such period the woman may experience abdominal 
pain, cramps, bloating sensation, vomiting and a vague sense of discomfort. Though most 
often it resolves by itself, sometimes there may be a delay in recovery causing great 
discomfort and increasing the need for pain medications.  
 
For patients with abdomen distension and vomiting, the protocol is to keep the patient 
 ‘nil per oral’ 
 nasogastric decompression using a Ryle’s tube,  
 parenteral nutrition 
 monitoring the serum electrolytes  
 correcting the same when necessary and  
 Early ambulation. 
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PATHOGENESIS OF POSTOPERATIVE ILEUS  
                                    An understanding of the normal gastric motor function and physiology 
is necessary to have a clear view of the pathology behind post-operative paralytic ileus.  
 
Three different levels of control of gut functions have been described.  
 Sympathetic and the Parasympathetic enteric nervous system 
 Interstitial cells of Cajal and the enteric neurons 
 Enteric smooth muscle cells 
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17 
 
AUTONOMIC NERVOUS SYSTEM 
                               The sympathetic supply to the stomach is from the spinal segments T5-
T10. They arise from the intermedio-lateral columns of the above segments in the spinal cord 
and go through the celiac ganglia. The myenteric ganglia are supplied by the splanchnic 
efferents which have their cell bodies in the celiac ganglia. From the myenteric ganglia, 
arises the supply to the pyloric sphincter. 
 
                                 The extrinsic neurological supply to the stomach and the upper intestines 
by the parasympathetic component is through the vagus nerve. The vagus nerve efferents 
originates in the dorsal motor nucleus of the nerve, the nucleus ambiguous and the tractus 
solitaries. They form characteristic nerve bead terminals throughout the stomach in the 
myenteric plexus. 
 
                            Depending upon the part they supply, the splanchnic efferents contain 
different neurotransmitters. Those that supply the submucous ganglia and circular muscle 
contain norepinephrine and somatostatin, innervation to the blood vessels contains 
norepinephrine and neuropeptide Y, and the fibres reaching the myenteric ganglia contain 
norepinephrine. 
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ENTERIC  NERVOUS  SYSTEM 
                         A whole network of ganglions and plexi serve to modulate the actions of the 
gastrointestinal system in accordance with the stimuli received from the sensory afferents in 
the gastric wall. This network is organised in five layers, the most conspicuous of them being 
the myenteric plexus, the deep muscular plexus and the submucosal plexus. 
 
                       The pathological response of delayed gastric emptying in the immediate 
postoperative period is attributed mainly to the deep muscular plexus. The deep muscular 
plexus is the site of location of the pacemaker cells, the Interstitial Cells of Cajal (ICC). ICC 
forms the pacemaker for the muscle layer and results in motor and propulsive activity of the 
stomach and intestines. They also have a role to play in the interdigestive migrating motor 
complex, sensation and secretion.  
 
                       In postoperative paralytic ileus, the most common defect seems to be the loss 
of gastric expression of neuronal nitric oxide (Nnos) and loss of function of the Interstitial 
Cells of Cajal. 
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SMOOTH MUSCLE 
                      The smooth muscle cells form the main motor functioning unit of the 
gastrointestinal system. The smooth muscle cells have specific receptors in their cell 
membrane capable of binding to specific substances like amines, peptides and other 
neurotransmitters. These neurotransmitters are conveyed to the smooth muscle cells by 
various endocrine, paracrine or neurocrine routes. 
 
                   The Interstitial Cells of Cajal are capable of spontaneous depolarisation. 
Spontaneous depolarisation of the resting membrane potential results in contraction of the 
smooth muscle cells. An organised syncytium of contraction begins by electrical coupling of 
neighbouring muscle cells and there is a spread of contraction along the circumferential and 
longitudinal axis of the stomach. 
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ROLE OF HORMONES 
                           Migratory Motor Complex of the stomach is initiated by  
 Motilin and Ghrelin.  
 Pharmacological role of motilin agonists in accelerating motility is well understood. 
Cholecystokinin,  
 Glucagon like peptide 1 and 
 Peptide YY have an inhibitory effect on gastric motility. 
The external manipulation of GI hormones, its physiological replacement and agonists are 
being used pharmacologically to achieve therapeutic results. 
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THE PERISTALTIC REFLEX 
                                Peristaltic reflex causes the propulsion of food from the stomach into the 
intestine. The forward movement of the food is composed of two components 
 Ascending contraction- the contraction above the level of luminal 
stimulation. This is caused by distension of the hollow viscus by a bolus 
of food. The neurotransmitters involved in this are 
- Acetylcholine  
- Serotonin  
- Tachykinins, such as substance P, substance K 
 Descending inhibition- below the level of distension, there needs to be 
minimal resistance for the peristalsis to propel the food efficiently. This 
is brought about by relaxing factors like 
- Nitric oxide 
- Vasoactive intestinal peptide 
- Opiates 
- Somatostatin 
- GABA 
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MECHANICS OF DIGESTION IN STOMACH 
                              The musculature of stomach has three layers  
- Circular layer 
- Longitudinal layer 
- Oblique layer 
                            The fundus and antrum form the two main functional parts of the stomach. 
The middle portion of the greater curvature of stomach is the gastric electrical function 
pacemaker. 
                            Migratory motor complex is the “housekeeper” propelling the non-
digestible residues towards the colon. MMC occurs during fasting and serves to empty the 
gastrointestinal tract during fasting. 
 
                             Postprandial, the stomach responds to swallowing of food by relaxing to 
facilitate accommodation of food. It functions as a temporary storage for food where the 
enzymes of digestion like acid proteases act. Following this the food is emptied into the 
antrum. 
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THE ANTRUM 
                        The antrum of the stomach is characterised by high magnitude contractions 
that cause physical shearing forces.  Trituration is the process by which solid food particles 
are reduced to 1 to 2mm in size. The occluded distal stomach provides a room where larger 
solid food particles are repeatedly propelled and retropulsed to achieve trituration. 
 
                        The grinding, mixing and gastric emptying actions is primarily attributed to 
the antral motor function. The rate of gastric emptying of liquids is significantly correlated 
with the antral motility. Gastric motility is set to happen a definitive period of lag time to 
allow trituration to be achieved. In between meals the undigested solid materials are emptied 
by interdigestive antral motor function.  
 
                       The emptying of liquids is partly aided by gravitation and fall in resistance of 
the distal part and can happen as a passive process. Pylorus acts as a zone of high resting 
pressure. It measures 0.6-1.6cm in length radiologically measured.  Phasic contractions occur 
at the rate of 3 per minute against the closed pylorus. These contractions are in turn 
controlled by acetylcholine, nitric oxide. 
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PARALYTIC ILEUS 
                      The term ILEUS has been derived from the Greek word, Eilos meaning 
intestinal colic. It refers to an impairment of intestinal motility. Post-operative ileus, is 
a malfunction of the intestines following major surgeries, predominantly abdominal 
surgeries. 
                       The incidence of paralytic ileus is estimated around 8.5% for common 
abdominal surgeries. The range varies with procedures from 4.1 for abdominal 
hysterectomy to 19.1 for surgeries involving the small bowel. 
 
                       Paralytic ileus may be of two types 
                                         -  primary, where the ileus is precipitated by the surgery 
itself, bowel handling and opioid medications given for pain relief as a part of post-
operative recovery.  
                                      - secondary, caused  by complications such as anastomotic 
leak and subsequent  abcess, hematoma or an infection 
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MANIFESTATIONS 
                         The definition of paralytic ileus has not been standardised by strict 
parameters. Since the duration of ileus varies for each surgery and the approach, the period 
beyond which ileus is prolonged has not been clearly defined. 
 
                          As a general rule, paralytic ileus is said to be prolonged if it persists beyond 
3 days.  Manifestations of paralytic ileus are as follows: 
 Abdominal distension 
 Abdominal pain 
 Nausea/ vomiting 
 Belching 
 Delayed passage of flatus/ stool 
 Hiccups 
 Anorexia 
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RESOLUTION 
                    The resolution of normal bowel function becomes an essential criteria to 
discharge the patient. Hence the significance of the timing of return of  bowel function. 
The return of bowel sounds is usually the first sign of normal bowel function, though this has 
been found to be very unreliable. The other signs include the passage of flatus, first bowel 
movements,  and as such tolerating oral intake is a very good sign of the integrity of a normal 
gastrointestinal system and co-ordinated motility from the gastroesophageal junction to the 
anus. 
 
  PERSISTENT ILEUS 
                    Persistent post-operative ileus raises the possibilities of complications related to 
the procedure such as  
- Leak, abcess, retained foreign body,  mechanical 
obstruction 
 Other secondary causes like pancreatitis, pneumonia, urinary tract infection    
 
                          Paralytic ileus delays recovery and cause nausea, vomiting, abdomen pain, 
increased requirement of painkillers. This in turn results in delayed enteral nutrition,  and 
other further problems including atelectasis, aspiration, translocation of the intestinal 
bacteria, aspiration, nosocomial infections, dehiscence, venous thromboembolism. 
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CAUSES OF ILEUS      
 DRUGS  - Opioids, tricyclic antidepressants,  phenothiazines,  anticholinergics 
 METABOLIC CAUSES- diabetes mellitus, hypothyroidism,  electrolyte 
abnormalities. 
 SYSTEMIC ILLNESS- congestive cardiac failure. 
 INFECTIONS- pneumonia, peritonitis, anastomotic leak. 
 NEUROLOGICAL-  myotonic dystrophy, multiple sclerosis. 
  AUTOIMMUNE- scleroderma, dermatomyositis,  lupus erythematosus. 
                               
                              Surgical stress increases sympathetic tone,  and is inhibitory to the 
acetylcholine release by increasing catecholamine release. Extensive procedures and 
adhesiolysis causes an increased sympathetic activity and thereafter inhibition of 
bowel motility. 
 
                                Restricted use of intravenous fluids also has been suggested as a 
part of enhanced recovery. Still a larger number of  supporting studies are required to 
recommend the intervention for routine intra-op care. 
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SHAM FEEDING 
                             Sham feeding is the concept where normal food consumption is imitated 
but where food is not actually swallowed, digested or absorbed.  
                        
                           Chewing gum is also considered as a method of sham feeding, where no 
nutrients are being absorbed, but the process of chewing happens. 
 
                            This chewing can stimulate the gastrointestinal neurons. This mechanism 
triggers the cephalic- vagal stimulation causing release of gastrointestinal hormones. It also 
increases salivation and brings about an increase in pancreatic and intestinal secretions 
thereby accelerating gastric emptying. 
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                          Hence sham feeding is being studied as a means to stimulate bowel motility. 
The main advantage is that there is no harm caused by early oral feeding especially in 
patients who do not tolerate the same. About 20% patients do not tolerate feeding. 
 
                           Gum chewing is an inexpensive intervention, physiological and safe 
associated with earlier bowel motility, return of appetite, earlier appearance of bowel sounds, 
earlier passage of flatus, earlier bowel movements. 
 
                          Only minimal side effects like bloating or vomiting has been reported in 
earlier studies. This has translated into better patient satisfaction, decreased usage of pain 
medications, earlier discharge from the hospital and a fall in treatment costs,                        
and hence is being increasingly preferred by many institutions now, and has been 
incorporated in “Enhanced Recovery After Surgery” protocols too. 
 
                                   A number of studies including randomised control trials have studied 
the role of chewing gum in preventing and treating post operative ileus and gastroparesis 
arising from causes other than the surgical ones. Positive results have been reported in major 
surgeries including colorectal, gynaecological, urological, gastric, hepatic surgeries. Many 
randomised control trials have concluded that gum chewing in the postoperative period has 
shown reduced postoperative ileus and early recovery, earlier discharge from the hospital. 
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                                 The Cochrane review published in February 2015 studied 81 relevant 
RCTs including 9000 patients. The review was in favour of using chewing gum to improve 
the gastrointestinal motility. However the research mainly focussed on colorectal surgeries 
and was composed of mainly small and poor quality trials 
 
                                 Wenceslao Vasquez published a systematic review and meta-analysis 
where 6 trials with 244 patients were analysed. Time to pass flatus was found to be 
significantly reduced in gum chewing group compared to the standard protocol (MD14h,  
95% CI 23.5 to 4.6). Time for the first passage of stools was also significantly reduced (MD 
25h, 95% CI 42.3 to 7.7). The duration of stay was only marginally reduced (MD 26.2h, 95% 
CI 57.5 to 5.2) with gum chewing. And was proposed to add chewing gum to the standard 
treatment  protocol  following  surgery. 
 
                              Another meta-analysis and systematic review after colectomy by Ho YM 
et al, Attia J et al after analysing 10 randomised control trials showed that the mean time to 
pass flatus was 30 minutes (p 0.003) and time to pass first stool showed a difference of 30 
minutes (p 0.05), reduction in the complication rates (RR 0.687. p 0.017). They concluded 
the safety of sham feeding in colorectal surgery, with small but significant improvement in 
GI recovery. 
 
                                  Emma J. Noble et al concluded in a meta-analysis and systematic 
review of 9 eligible trials with 437 patients there were overall improved outcomes in elective 
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intestinal surgeries. The intervention was well tolerated. Pooled data estimates showed the 
following results- these patients passed first flatus by 14h (95% CI 20 TO 8 hr, p 0.001),time 
to pass stools was reduced by 23hr (95% CI: 32 to 15 h, p < 0.001) and earlier discharge by 
1.1 days (95 %CI : 1.9 TO 0.2 days, p 0.016). 
 
                               A randomised control trial on using chewing gum in colorectal surgery by 
T.C.Van den Hejikan et al, M.D.P.Luyer et al, in the British Journal of Surgery among 120 
patients where patients were randomised to either chewing gum (n 58) or dermal patch 
(control group n 62). The reduction in the hospital stay between the two groups was not 
significant. 27% in the chewing gum group developed post-operative ileus whereas  48% in 
the control group developed (p 0.020). Within 4 days of surgery the patients in chewing gum 
group passed stools (85 vs 87%. P 0.006). 
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GUM CHEWING IN GYNAECOLOGICAL SURGERIES 
                                  A meta-analysis and systematic review of RCTs by Craciunas L et al in 
preventing post-operative ileus after caesarean section, 7 RCTs involving 1462 cases in gum 
chewing group and 734 controls were reviewed. There was significant difference among the 
trials. Gum chewing reduced the incidence of paralytic ileus (p < 0.002). This study 
concluded that using chewing gum at least 3 times a day for 30 – 60 minutes is effective in 
preventing ileus following caesarean sections. 
 
                                 Another randomised control trial among 149 patients after 
gynaecological surgeries. The intervention group consisted of 74 patients while the control 
group consisted of 75 patients.from the 1st post-operative day till the first passage of flatus, 
the test group was given sugarless chewing gum 3 times a day. The time taken for the 
passage of first flatus (34.0 +/- 14.0h vs 43.6 +/- 14.0; p <0.001), average time for the to pass 
stools (49.6 +/- 18.7 vs 62.5 +/- 21.5h; p < 0.001), average time to tolerate diet (4.0 +/- 0.8 vs 
5.0+/- 0.9 days; p < 0.001), average duration of hospital stay (5.9 +/- 1 vs 7.0 +/- 1.4 days; p 
< 0.001) were lower in the test group significantly. This study advocated the use of gum 
chewing in the early post-operative period after elective total abdominal hysterectomy & 
retroperitoneal lymphadenectomy 
 
                             A systematic review after radical cystectomy by Jorge A Ramirez et al , 
Robert S Svatek et al compared 77 studies involving 13793 patients. The analysis showed 
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gum chewing caused reduced time to pass flatus (2.4 vd 2.9 d; p < 0.0001) and stools (3.2 vs 
3.9 d; p < 0.001). 
 
                          A study at PGIMER, Chandigarh by Nimrata et al, Rajesh Gupta et al 
analysed the use of chewing gum after abdominal surgeries. Along with the standard care, 
chewing gum was given to the intervention group and glucose to the control group each four 
times a day during the whole hospital stay. The primary study outcome was defined as the 
time taken for the passage of first flatus.  
 
                        The secondary outcome measures were starting with clear liquids diet and 
duration of hospital stay. The study population was too small involving only 7 in the test 
group and 10 patients in the control group after randomisation. Though there was a 
difference in time to pass first flatus, first bowel movement, time to start liquid diet and 
duration of hospital stay, the difference was not significant statistically. 
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MATERIALS AND METHODS 
STUDY DESIGN 
                             This prospective study was conducted at IOG, Egmore, Chennai in the 
Department of Obstetrics and Gynaecology. 
 
                                Consecutive patients of caesarean section were included in the study. 
Written informed consent was obtained from all post caesarean women who participated in 
the study. The parameters were analysed and compared with equal number of matched 
controls 
 
PERIOD OF STUDY 
                         6 months between April 2017 to September 2017 
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SUBJECT  SELECTION:  
 
Subjects were selected from the immediate post-operative ward,IOG. 
 
Inclusion Criteria: 
1)All women undergoing elective caesarean section at IOG  
2)No medical disorders 
3)No factors predisposing to paralytic ileus 
Exclusion Criteria:  
1. Caesarean hysterectomy 
2. Prolonged operating time 
3. Gestational or overt diabetics 
4. General anaesthesia 
5. Women with previous dental filling 
6. Unwilling to participate in the study. 
7. Any contraindications for enteral feeding. 
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ASSESSMENT OF PARAMETERS: 
i) Clinical variables- Age, Socio economic status, residential area, educational 
status, gravidity , parity and maternal weight, height and BMI, medical 
complications 
ii) Operating time 
iii) Presence of adhesions 
iv) Requirement of blood transfusion 
v) Time until auscultation of first bowel sound 
vi) Time until passage of first flatus 
vii) Time until passage of first stools 
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    ETHICS, INFORMED CONSENT AND SAFETY 
 
                            The ethical committee approval was obtained and the study 
conducted in accordance to the principles of ‘good clinical practice’ guidelines. 
Chewing gum has been used in a large number of clinical trials in the healthcare 
industry and has revealed a good safety profile. 
 
                              The patients and staff nurses were given complete information 
on any potential side effects/ adverse events. The study was open to be terminated 
in case of any adverse events associated with the chewing gum if any were 
reported. 
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           PROCEDURE: 
 
                      Complete history and physical examination, laboratory analysis 
parameters were taken into account. All patients were preoperatively assessed 
using the American Society of Anaesthesiologists Classification. 
 
                       A spinal or an epidural anaesthesia was used. Pfannensteil skin 
incision was used. Further inside, the Misgav Ladach technique was employed. 
Post-operative pain was managed without the use of opioids in both control and 
intervention groups. 
  
                    All patients were given prophylactic antibiotics. Antibiotics were 
continued for atleast 3 days postoperatively. A combination of a third generation 
cephalosporin and metronidazole was used. No  prokinetic agents were used. 
 
                  They were given one stick of sugarless chewing gum from 4 hours 
postoperatively for 20 minutes once in every 4 hours till the passage of first flatus. 
Further management was according to the hospital protocol. Opioid analgesics 
were avoided. Post caesarean women were followed upto discharge. 
 
                  Time taken for the auscultation of first bowel sound, first flatus, first 
stools was recorded along with any bloating, nausea, vomiting, eructation or other 
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difficulties. Time  taken for  the above parameters compared between the study 
and control groups and studied for significance. 
 
                             Factors that could significantly alter the results like presence of 
adhesions, operating time, blood transfusions, any complaints of bloating, 
vomiting were also recorded and analysed. 
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RESULTS 
                                The collected data were analysed with IBM.SPSS statistics software 23.0 
Version. To describe about the data descriptive statistics frequency analysis, percentage 
analysis were used for categorical variables and the mean & S.D were used for continuous 
variables.  
                                  To find the significant difference between the bivariate samples in the 
Independent groups the Unpaired sample t-test was used. To find the significance in 
categorical data Chi-Square test was used similarly if the expected cell frequency is less than 
5 in 2×2 tables then the Fisher's Exact was used. In all the above statistical tools the 
probability value 0.05 is considered as significant level.  
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AGE DISTRIBUTION 
GROUP A – INTERVENTION 
GROUP B – CONTROL 
 
 
Age range 
  Frequency Percentage 
Upto 25 yrs. 159 53.0 
26 - 30 yrs. 114 38.0 
31 - 35 yrs. 27 9.0 
Total 300 100.0 
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53% of the patients were in the age group of  upto 25 years. 38% in the age group 26-30 
years. Only 9% of them were over 30 years. The highest age being 35. 
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AGE WITH GROUPS 
 
Bivariate analysis using Unpaired sample t-test 
Variable Groups Mean S.D t-Value P-Value 
AGE 
Group A 26 4 
1.39 0.165 # 
Group B 25 3 
# - No Significance P > 0.05  
. 
 
 
The comparison between  the Groups in age shows no statistical significance with P = 0.165 
>0.05. The mean age of subjects in intervention group was 26 and in control group was 25. 
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Age with Groups 
  
Groups 
Total 
Group A Group B 
Upto 25 yrs 
Count 75 84 159 
% 50.0% 56.0% 53.0% 
26 - 30 yrs 
Count 58 56 114 
% 38.7% 37.3% 38.0% 
31 - 35 yrs 
Count 17 10 27 
% 11.3% 6.7% 9.0% 
Total 
Count 150 150 300 
% 100.0% 100.0% 100.0% 
 
The comparison between Groups with age range shows no statistical significance with Chi-
Square value = 2.35, P = 0.307> 0.05. the two groups were thus matched for age. 
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BMI WITH GROUPS 
 
 
 
Bivariate analysis using Unpaired sample t-test 
Variable Groups Mean S.D t-Value P-Value 
BMI 
Group A 22.4 1.4 
0.32 0.763 # 
Group B 22.4 1.4 
# - No Significance P > 0.05  
 
The comparison between Groups in BMI shows no statistical significance with P = 0.763 > 
0.05. 
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BMI with Groups 
    Groups 
Total 
    Group A Group B 
Normal 
Count 141 141 282 
% 94.0% 94.0% 94.0% 
Overweight 
Count 9 8 17 
% 6.0% 5.3% 5.7% 
Obese 
Count 0 1 1 
% 0.0% .7% .3% 
Total 
Count 150 150 300 
% 100.0% 100.0% 100.0% 
 
The comparison between Groups with regards to BMI shows no statistical significance with 
Chi-Square value = 1.059, P = 0.589 > 0.05., with majority of them in the normal range.  
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OPERATING TIME WITH GROUPS 
 
Bivariate analysis using Unpaired sample t-test 
Variable 
Groups Mean S.D t-Value P-Value 
OPERATING TIME 
Group A 40.4 2.1 
1.22 0.223 # 
Group B 40.1 1.9 
# - No Significance P > 0.05  
 
The comparison between Groups in Operating time shows no statistical significance with P = 
0.223 > 0.05. 
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TIME UNTIL 1ST BOWEL SOUNDS WITH GROUPS 
 
Bivariate analysis using Unpaired sample t-test 
Variable 
Groups Mean S.D t-Value P-Value 
TIME UNTIL 1ST 
BOWEL SOUNDS 
Group A 10.1 1.7 
29.28 0.0005 ** 
Group B 15.5 1.5 
 ** - Highly Significance P < 0.01 
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The comparison between Groups in auscultation of bowel sounds shows statistical 
significance with P = 0.0005 < 0.01. 
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TIME UNTIL1ST FLATUS WITHIN GROUPS 
 
 
Bivariate analysis using Unpaired sample t-test 
Variable 
Groups Mean S.D t-Value P-Value 
TIME UNTIL 1ST 
FLATUS 
Group A 17.8 2.1 
16.45 0.0005 ** 
Group B 24.2 4.3 
 ** - Highly Significance P < 0.01 
 
The comparison between Groups in time until 1st flatus shows statistical significance with P 
= 0.0005 < 0.01. 
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TIME UNTIL 1ST BOWEL MOVEMENT WITHIN GROUPS 
 
 
Bivariate analysis using Unpaired sample t-test 
Variable 
Groups Mean S.D t-Value P-Value 
TIME UNTIL 1ST 
BOWEL 
MOVEMENT 
Group A 20.3 2.6 
27.99 0.0005 ** 
Group B 30.0 3.4 
 ** - Highly Significance P < 0.01 
 
The comparison between Groups in time until 1st bowel movement shows statistical 
significance with P = 0.0005 < 0.01. 
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PREVIOUS ABDOMINAL SX WITH GROUPS 
Previous abdominal Sx with Groups 
  
Groups 
Total 
Group A Group B 
No 
Count 137 139 276 
% 91.3% 92.7% 92.0% 
I 
Count 12 9 21 
% 8.0% 6.0% 7.0% 
II 
Count 1 2 3 
% .7% 1.3% 1.0% 
Total 
Count 150 150 300 
% 100.0% 100.0% 100.0% 
 
The comparison between Groups with Previous abdominal Sx shows no statistical 
significance with Chi-Square value = 0.776, P = 0.307> 0.05. 
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VOMITING/BLOATING WITH GROUPS 
 
Vomiting/Bloating with Groups 
    Groups 
Total 
    Group A Group B 
Absent 
Count 143 148 291 
% 95.3% 98.7% 97.0% 
Present 
Count 7 2 9 
% 4.7% 1.3% 3.0% 
Total 
Count 150 150 300 
% 100.0% 100.0% 100.0% 
 
The comparison between Groups with Vomiting/Bloating shows no statistical significance 
with Chi-Square value = 2.86, P = 0.173> 0.05. 
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DISCUSSION  
                              
                            The aim of the current study  was to establish the effect of chewing gum 
after cesarean section on the return of intestinal function. According to the study, findings 
revealed that there was statistically significant  difference between both the groups regarding 
their intestinal parameters.  
 
                           The mean interval of Intestinal  parameters was statically significant shorter 
in the study group than the control group. Hence the proposed hypothesis that gum chewing 
can positively promote intestinal motility in the post-operative period after caesarean section 
was re-emphasised. 
 
                         The findings of the present study revealed that there was no statistically 
significant difference between both groups as regard to their general characteristics; age 
group, educational level, work and residence; likewise there was no statistically significant 
difference between the two groups regarding their obstetrics variable, this means that good 
matching existed between both  groups 
            
 
                        These findings were in agreement with Abd-El-Maeboud et al, (2009) who 
studied the effect of gum chewing on bowel movement return after CS in Egypt and found 
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that there was no statistically significantly difference in the general characteristics between 
the gum-chewing group and the control group. 
 
                           In addition, Yaghmaei et al., (2010) compared the oral intake profile at two 
and eight hours among post-operative cesarean section women in Iran and found no 
statistically significant difference in the demographic characteristics between two groups 
 
                               It was found that gum chewing was well tolerated, and all patients 
included in the study completed their course of gum chewing until passage of first flatus. All 
the 300 patients completed the study. 
  
                             Both the groups were similar with regards to demographic variables  like 
age, BMI, parity. 
 
                            The other post-operative data in both groups like operating time, number of 
blood transfusions were comparable in both groups and the difference was not statistically 
significant. 
 
                          The results of the analysis like the time taken for the first bowel sounds to 
appear, first passage of flatus, first bowel movement to occur were significantly reduced in 
the chewing gum group. 
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                         We found a profoundly reduced  interval between surgery and passage of 
flatus in the chewing gum group compared with the control group (median 17.8 hours 
compared with 24.2 hours p=0.0005). Also significantly higher rate of regular bowel sounds 
10.1 hours and 15.5 hours p=0.0005 were heard after surgery. 
 
                         This study shows that postoperative gum chewing promotes bowel motility. 
First passage of flatus was significantly accelerated in the gum chewing group and a 
significantly higher rate of regular bowel sounds was observed. 
 
                       There was no difference was observed in the incidence of postoperative 
nausea, vomiting, abdominal distension, or pneumonia. 
 
                         Not all abdominal surgeries actually relate to the gastrointestinal tract, and 
the process of intestinal function recovery may be different following different surgery. On 
the other hand, colorectal surgery changes and affects the integrity of the intestinal tract. 
 
                              The recovery of intestinal function may mainly depend on the process of 
integrity of the intestinal tract itself, and chewing gum may provide limited effects on 
reducing some complications. However in surgeries where the intestinal tract is intact, 
chewing gum has a definite role in promoting the gastrointestinal motility. 
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                              However the mechanism by which gum chewing works remains unclear. 
The possible presupposition is that gum chewing mimics the mechanism of food intake, 
which may signiﬁcantly stimulate motility in the stomach, duodenum, and rectum, promote 
gastric, pancreatic, and duodenal secretion; and enhance the release of neuropeptides 
 
                                  The proposed physiologic mechanism is that gum chewing activates the 
cephalic-vagal axis, which stimulates intestinal myoelectric activity to offset the activation of 
gastrointestinal opioid receptors.  
 
                                   In addition, gum chewing may also stimulate the saliva secretion, 
resulting in the production of nitrous oxide in sufficient quantities to combat the pathogens in 
the mouth and gut. Furthermore, gum chewing may offer a better option to regulate a 
potential risk which is associated with early postoperative enteral or oral feeding 
 
                                Recently, a signiﬁcant amount of research has been focused on the 
possible role of chewing gum in the intestinal function recover.  Yet the evidence from RCTs 
remains inconclusive. 
 
                                Several meta-analyses on the efficacy of gum chewing have been 
published. The meta-analysis by Su’a et al has described the effects of chewing gum on 
postoperative ileus in adults. The study showed that chewing gum is beneﬁcial in reducing 
the time to pass ﬂatus and the time for first bowel motion.  
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                              However the length of  hospital stay or complications were in no way 
altered. Also the included patients in this meta-analysis received either colorectal surgery or 
caesarean sections and therefore resulted in a heterogeneous patient group. 
 
                             Another meta-analysis of 10 RCTs suggested that sham feeding lead to an 
improvement in GI recovery following a colorectal surgery and found it safe. This study 
showed that gum chewing was associated with the reduction in the length of hospital stay, 
which is inconsistent with our results. This study found that for patients on a rapid 
postoperative feeding regime, gum chewing conferred no advantage. 
 
                              Another meta-analysis by Noble et al. analysed nine eligible trials also 
showed that chewing sugarless gum was associated with improved outcomes following 
elective intestinal resection. But no benefit was found on the effcacy of a reduced rate of 
clinical complications or reduced cost. This is in accordance to the findings of our study too. 
 
                               However, the present study results are inconsistent with Jakkaew & 
Charoenkwan, (2013) in their study conducted in Thailand about the effect of gum chewing 
on early return of bowel function. It was reported that gum-chewing group had shorter 
median time regard to the first flatus, nevertheless, there was no statistically significant 
difference founded in other intestinal parameters. Also, Harma et al., (2009) reported in their 
study conducted on sixty seven women who had CS, and were exposed to general anesthesia 
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and separated into three groups, that women in chewing gum group had earliest bowel sound 
than those in other groups, there was similarity between three groups regarding time of 
passing intestinal gas and time of defecation, meanwhile the difference found to be 
statistically significant 
 
                             Many previous meta-analyses focussing on the effects of gum chewing on 
the recovery of intestinal function after abdominal surgery (e.g., caesarean delivery) also 
have conﬁrmed the positive role of gum chewing after surgery.  
 
                            Currently, several RCTs with moderate or large sample size investigating 
the efficacy of chewing gum in patients undergoing colorectal resection have been published. 
Many meta- analysis and systematic reviews have been published too. But several limitations 
of these studies should be addressed.  
 
                         Firstly, differences in patient population and  
                                                         Surgery approaches beginning from the 
                                                         Nature of surgery,  
                                                         Involvement of the Gastrointestinal tract,  
                                                        Usage of opioid analgesics,  
                                                        The type of anaesthesia used and  
                                                       Whether any early recovery protocol was put to use.  
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The value of these meta-analysis is limited by the signiﬁcant heterogeneity of the included 
studies. In addition to these, sufficient data subgroup analysis regarding different 
interventions (e.g., initiation and frequency) in gum chewing was not performed.  
 
                                   Blinding was not done.  Blinding was not performed in most studies 
which has resulted in signiﬁcant performance and detection bias. Though blinding 
participants may be difficult in this setting, blinding observers is a  feasible idea and could 
have been done to reduce detection bias. This could have increased the reliability of the 
ﬁndings.  
 
                                Hence to provide potentially feasible clinical practice guidelines for 
postoperative nursing, improvement in study design should be done  to ensure protocol 
adherence with minimal loss to selection bias risk and follow-up in order to improve the 
applicability of study results to individual patients 
 
                                  The results of our present study have indicated that gum chewing after 
caesarean section can significantly promote the intestinal function recovery by accelerating 
the time to first passage of flatus and first bowel sounds. With increasing pressure on limited 
medical resources and the need to improve patient satisfaction worldwide, strategies to 
reduce the postoperative sequelae and hospitalization length are of significant importance.  
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                               These findings are clinically relevant and important for minimally 
invasive  surgeons, because besides the beneficial effect of postoperative gum chewing, they 
place the patients at small risk for postoperative ileus with generally fast recovery of normal 
bowel motility and passage of first flatus. 
 
                                 A  randomized controlled trial was conducted by Heinrich H et al  after 
laparoscopic gynecologic surgery to evaluate the effect og gum chewing on the post-op 
recovery of bowel motility .  Passage of first flatus in the intervention group compared with 
the control group (median 6.2 hours versus 8.1 hours) was significantly reduced and a 
significantly higher rate of regular bowel sounds 3 hours (76% versus 47%) and 5 hours 
(91% versus 78%) after surgery were auscultated. The results of this study further was 
supportive of the hypothesis that gum chewing promotes  bowel motility  after minimally 
invasive surgery when used as an adjunct treatment in postoperative care . 
 
 
                             The findings of Ahmed AS study review suggest that chewing gum may be 
effective for shortening the time for return of bowel functions like passing  flatus, earlier 
occurrence of first bowel sounds and time to pass stools following caesarean sections. In 
addition, it reduces the requirement for enemas and antiemetics. The use of chewing gum in 
women undergoing caesarean sections also reduces the risk of POI, but does not affect the 
length of hospitalisation. 
 
73 
 
                                   On the contrary, some studies concluded otherwise. A group of Dutch 
researchers studied to evaluate the effect of gum chewing on postoperative ileus and the 
length of hospital stay.  Patients in the intervention group first defecated within 4 days of 
surgery (P=0.006) and passed first flatus within 48 h (P=0.044).  The result also 
demonstrated  that 27% of patients allocated to chewing gum developed postoperative ileus 
(POI) compared with 48% of patients in the control group (P=0.02). gum chewing as a safe 
and simple preventive measure to reduce POI was re-emphasised in this study along with a 
reduction in the length of hospital stay. 
 
                          Duk YH et al. had got a similar result. They examined the effect of gum 
chewing after laparoscopic colorectal cancer surgery and the study showed a decreased 
length of postoperative hospital stay in the gum-chewing group. 
 
                       Sanjay M et al. studies the duration  postoperative ileus following small bowel 
anastomosis performed for the closure of intestinal stoma, made as temporary diversion in 
the selected cases of typhoid perforation peritonitis. The number of relaparotomy requiring 
additional adhesiolysis and small bowel anastomosis for stoma closure were reduced by  gum 
chewing  intervention in the post-operative period.   
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                                      Nimrata et al concluded that use of chewing gum in the postoperative 
period is a safe and cheap method to stimulate bowel motility and reduce the postoperative 
ileus after abdominal surgery 
 
 
                                  On trying to reason out the inconclusive results from various studies, 
We analyzed the study design, observation indexes and found some possible factors. 
 The  experimental designs were not very scientific and perfect.  
 The studies were not rigorous prospective and blinded or randomized controlled trial.  
The effect of bias from lack of blinding might account for many of the measured 
differences. 
 The  groups  were inhomogenous. 
  The comparison among different types of surgeries including small- and large-bowel 
resection, laparoscopic and open surgery, and inclusion of patients with and without 
ileostomies  was not justified since this could cause intergroup variability, thereby 
confounding the results.  
 The  difference in the feeding regimes could sensibly alter the results. patients in 
many trials were allowed to progress to diet. Obviously  sham feeding would be no 
more efficient in promoting the efferent cephalic-vagal response than routing feeding, 
whereas,. 
  Postoperative analgesia including opioids and the use of epidurals could affect the 
study and its effect.  
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 The differenced could be attributed to numbers and power. These trials were of  small 
sample size, potentially leading to a large variability in treatment effects due to 
random chance. 
 
                                     The randomized controlled trials following abdominal surgery expect 
gastrointestinal surgery on chewing gum reached a consistent conclusion that chewing gum 
had a role to play in the postoperative recovery of gastrointestinal function. 
 
                                    The  results obtained in randomized controlled trials following 
gastrointestinal surgery were different from  those obtained in other abdominal surgeries. The 
reason being inferred was that  abdominal surgery (except gastrointestinal surgery) did not 
involve the gastrointestinal tract.  
                                  
                                  Chewing gum, a type of sham feeding, brings about a earlier  return of 
gastrointestinal function through a series of ways. Gastrointestinal surgery altered the 
integrity of the gastrointestinal tract. Return of gastrointestinal function lied on the integrity 
of the  intestinal tract to a great extent and the effect of chewing gum was only additive to it . 
 
                            
                           Postoperative gum chewing enhances return of regular bowel motility after 
surgery. This might be achieved directly by gum chewing or indirectly by reducing pain and 
the quantity of postoperative opiate use.  
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                            Gum chewing is an inexpensive and physiological intervention. It  appears 
to be reasonably safe in the postoperative patients we studied. It was well tolerated in the 
early postoperative period and resulted in high patient satisfaction. Gum chewing strongly 
suggests a beneficial effect when put to use as an adjunct treatment in postoperative care.  
 
                      Most of the researches have  supported  that chewing gum enhanced early 
recovery of bowel function following abdominal surgery expect gastrointestinal surgery. And 
chewing gum could be an effective method to be added to the enhanced recovery after 
surgery protocol.   The use of chewing gum has emerged as a novel and simple strategy for 
promoting the recovery of gastrointestinal function.  
 
                        The  effect of chewing gum in gastrointestinal surgery was controversial. The 
main reason may be that digestive tract was managed in the surgery, which influenced the 
recovery of gastrointestinal function to a large extent. Hence evaluation of  the effect of 
chewing gum in homogeneous research becomes difficult. Rigorous homogeneous, 
prospective and blinded randomized controlled trials are necessary to further gather support 
to  the role of chewing gum in the recovery of gastrointestinal surgery. 
 
                         Therefore, postoperative gum chewing should be recommended to patients 
after abdominal surgeries including caesarean sections 
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CONCLUSION 
                    In conclusion, our study has further supported that gum chewing is associated 
with early recovery of intestinal function after caesarean section, which may be helpful to 
reduce the time to first passage of flatus, first defecation, first bowel sound, first bowel 
movement and shorten the length of hospital stay. Gum chewing offers a safe, simple and 
inexpensive for hastening the recovery of intestinal function after caesarean section, which is 
worthy of promotion for clinical use. 
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PROFORMA: 
Name                                    Age                                  ip no. 
Date of admission                                               Date of surgery 
Date of discharge                                       
Length of hospital stay: Total:                       Post-op: 
Parity                                                          Previous surgeries- 
Weight                                      Height                                       BMI 
Comorbidities 
Duration Of Surgery 
Blood transfusion 
Intraop complications 
Auscultation of 1st bowel sounds 
First passed flatus on:       POD 
First passed stools on:                          POD 
Oral sips started on:                             POD 
Signs of intolerance to gum chewing- belching/ hiccups/ aspiration/ vomiting/ 
abdominal distension 
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                                           INFORMATION  SHEET 
 
 We are conducting a study on “EFFECTIVENESS OF GUM CHEWING 
ON THE POST-OP RECOVERY OF GASTROINTESTINAL FUNCTION 
AFTER CAESAREAN SECTION”   among patients delivered in Department of 
Obstetrics and Gynecology, Madras Medical College, Chennai and for that your 
clinical details may be valuable to us. 
We are selecting certain patients and if you are found eligible, we may be using 
your clinical details in such a way so as to not affect your final report or management. 
The privacy of the patients in the research will be maintained throughout the 
study. In the event of any publication or presentation resulting from the research, no 
personally identifiable information will be shared. 
Taking part in this study is voluntary. You are free to decide whether to 
participate in this study or to withdraw at any time; your decision will not result in any 
loss of benefits to which you are otherwise entitled. 
The results of the special study may be intimated to you at the end of the study 
period or during the study if anything is found abnormal which may aid in the 
management or treatment. 
 
 
Signature of investigator     Signature of participant 
Date:  …………….. 
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CONSENT FORM 
STUDY TITLE : EFFECTIVENESS OF GUM CHEWING ON THE POST-OPERATIVE  
  BOWEL MOTILITY AFTER CESAREAN SECTION  
 
STUDY CENTRE  : DEPARTMENT OF OBSTETRICS AND GYNECOLOGY, MADRAS  
     MEDICAL COLLEGE, CHENNAI 
 
 
PARTICIPANT NAME :     AGE :   SEX :  MRD NO: 
I confirm that I have understood the purpose of procedure for the above study. I 
have the opportunity to ask the question and all my questions and doubts have been 
answered to my satisfaction.  
I have been explained about the possible complications that may occur during 
the procedure.  I understand that my participation in the study is voluntary and that I 
am free to withdraw at any time without giving any reason.  
 I understand that investigator, regulatory authorities and the ethics committee 
will not need my permission to look at my health records both in respect to the current 
study and any further research that may be conducted in relation to it, even I withdraw 
from the study. I understand that my identity will not be revealed in any 
information released to third parties of published, unless as required under the law. I 
agree not to restrict the use of any or results that arise from the study.  
 I hereby consent to participate in this study of EFFECTIVENESS OF GUM 
CHEWING ON THE POST-OPERATIVE BOWEL MOTILITY AFTER CESAREAN 
SECTION 
 
Signature of the Investigator:      Place : Chennai 
          Date  : 
 
 
Study Investigator Name :        Institution 
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பபபபபபப பபபபபபபபபபப பபபபபபபபபப பபபபபபபப பபபபபபபப பபபபபபபபபப பபபபபபபபபபபப பபப 
பபபபபப பபபபபபபபபப பபபபபப பபபபபபப பபபபபபபபபப. பபபப பபபபபபப பபபபப பபபபபபபபபப பபபபபப 
பபபபபபபபபபபபபபபபபப பபபபபபபபபபபபபப.  
பபபப பபபபபபப பபபபபபபபபப பபபபபபபபபபபபபபபபப. பபபப பபபபப பபபபபபபபபபபப 
பபபபபபபப பபபபபபப பபபபபபபபபப பபபபபபபபப பபபபபபப பபபபபபபபபபபபபபபப.  
பபபபபபபபபபபபப பபபபபபபபப     பபபபபபபபபபப பபபபபபபபப  
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MASTERCHART 
GROUP B- CONTROL 
S.N
o. 
NAME 
SE
X 
AG
E 
BM
I 
DIAGNO
SIS 
OPERATI
NG TME 
TIME 
UNTIL 
1ST 
BOWE
L 
SOUN
DS 
TIME 
UNTI
L 1ST 
FLAT
US 
TIME 
UNTIL 
1ST 
BOWEL 
MOVEME
NT 
PREVIOUS 
ABDOIMI
NAL Sx 
VOMITIN
G/ 
BLOATIN
G 
1 JOY F 21 
22.
8 PRIMI 38 14.7 17.3 33.6   
2 KARTHIKA F 26 
23.
4 G2P1L1 38.1 15.6 20.1 30   
3 SHEELA F 29 
20.
8 G2P1L1 44.6 14.3 17.4 32.2 1  
4 SANGEETHA F 23 
21.
2 PRIMI 40 16.4 26.9 28.1   
5 JACQUELINE F 24 
20.
9 PRIMI 41.1 14.9 27 32.1   
6 RAMEEZA F 32 
21.
3 G2P1L1 38.6 16.5 26.3 33.5   
7 
MAHALAKS
HMI F 27 21 G2P1L1 39.8 18.5 20 34.2   
8 KARPAGAM F 21 
21.
6 PRIMI 40.9 15.1 24.9 30.8   
9 PREMA F 31 
21.
5 G3P2L1 38.2 14.6 17.5 29.9 2  
10 JANCY F 29 
23.
9 G2P1L1 48 17.2 25.6 30.6   
11 MEGALA F 23 
22.
6 PRIMI 39.7 15.2 26.3 32.5   
12 RANI F 26 
21.
9 G2P1L1 38.3 16.7 20.2 33.1   
13 
MAHESHWA
RI F 22 
20.
4 PRIMI 38 16.4 26.1 34.1  1 
14 GEETHA F 27 
24.
8 PRIMI 40 14.6 24.8 31.8   
15 MANJU F 32 
21.
3 G2P1L1 38.6 15.3 25.9 32.8   
16 VANAJA F 21 
22.
1 PRIMI 45 14.5 26.7 28.2   
17 DIVYA F 25 
24.
2 G2P1L1 39.7 11.9 17.6 30.1   
18 ANJALI F 24 
20.
1 PRIMI 46 16.3 19.9 32   
19 AMALA F 27 
21.
8 G2P1L1 40 16.8 20.3 23.4   
20 AMSA F 31 
20.
6 G3P2L2 41.3 15.1 26 28 2  
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21 PRASANNA F 26 
24.
2 G2P1L1 42 16 24.8 32.3   
22 SUDHA F 23 
24.
2 PRIMI 38.6 15.4 27.3 29.8   
23 BENNA F 21 
23.
7 PRIMI 40 15 24.6 34.5   
24 MALAR F 24 19 PRIMI 41 17 28 23.7   
25 POOJA F 33 
23.
9 G2P1L1 38 14.3 25.9 32.6   
26 LATHA F 25 
21.
5 G2P1L1 39.1 15.4 26.2 21.9   
27 MITHUNA F 27 
22.
2 G2P1L1 38.3 16.2 19.8 35   
28 RANI F 23 
24.
6 PRIMI 39 15.2 17.7 32.8   
29 KALAI F 23 
24.
5 PRIMI 40.6 15.5 25.3 33.3   
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HEMALATH
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22.
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33 SAJITHA F 27 
20.
4 G2P1L1 41.3 16.9 26.1 30.2   
34 BALKIS F 21 
24.
8 PRIMI 38.1 15.8 25.8 28.3   
35 MENAGA F 20 
22.
5 PRIMI 42 15.5 17.8 33.3   
36 PREETHI F 34 
20.
1 G3P2L1 40.4 16.1 27.1 29.7 1  
37 BEGUM F 26 
23.
5 G2P1L1 38.3 14.2 26.3 27.9   
38 PRIYANKA F 21 
21.
5 PRIMI 38 17 24.3 31.9   
39 SHANTHI F 29 
22.
2 G2P1L1 39.1 15.4 25.6 32.4   
40 LAKSHMI F 23 21 PRIMI 40.2 16.8 20.5 30.9   
41 THILAGA F 31 
21.
9 G2P1L1 39.7 17.1 19.7 32   
42 MATHU F 33 
25.
4 G2P1L1 41.3 15.6 26.8 23.8   
43 RATHIKA F 21 
20.
1 PRIMI 39.8 16.1 27.8 31.9   
44 RATHI  F 30 
25.
6 G2P1L1 40 15.3 20.6 30.6   
45 KANCHANA F 24 
23.
1 PRIMI 41.3 16.7 26.3 33.9   
46 BHAVANI F 26  G2P1L1 40.7 17.9 25.1 35.2   
47 PARVEEN F 32 
21.
2 G2P1L1 39.7 15.6 17.9 30.3   
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48 MALARVIZHI F 22 
20.
2 PRIMI 38.6 12.2 25.6 29.6   
49 MEENA F 27 
21.
8 G2P1L1 38 14.1 24.3 28.4   
50 JARINA F 20 
22.
7 PRIMI 39.1 17.1 27.9 31.8   
51 SELVI F 25 
22.
5 PRIMI 41.2 15.5 26 27.8   
52 AYYAMMAL F 28 
23.
9 G2P1L1 43 15.7 19.6 30   
53 LALITHA F 21 
21.
7 PRIMI 38.3 15.3 24.3 23.2   
54 AYESHA F 30 22 G2P1L1 38.6 14.1 25.3 23.9   
55 JAMILA F 27 
23.
1 G2P1L1 40.8 16.5 20.7 32.5   
56 KAYAL F 20 25 PRIMI 38.1 15.1 25.4 36   
57 SASIKALA F 24 
21.
6 PRIMI 40 16.8 24.9 29.6   
58 VALLI F 26 
20.
6 G2P1L1 40.2 14.2 25.3 28.3  1 
59 SONA F 20 
22.
1 PRIMI 39.7 15.8 18 33.8   
60 JANANI F 25 
20.
2 G2P1L1 38 12.3 28 30.6   
61 VENDA F 23 
21.
3 PRIMI 40.4 16.6 25 31.6   
62 SUMATHI F 29 
25.
5 G2P1L1 38.5 14.3 24.6 30.4   
63 VALLI F 22 
23.
4 PRIMI 40.7 19 26.1 31.7   
64 HEMA  F 27 
21.
2 G2P1L1 38.3 14.6 25.3 31.6   
65 ANANDI F 28 
22.
4 G2P1L1 39.1 12.2 20.8 24   
66 MALATHI F 21 
20.
9 PRIMI 40 17.2 24.6 26.8   
67 MANJU F 26 
23.
6 G2P1L1 41 15.7 28.2 32.6   
68 FATHIMA F 27 
21.
4 G2P1L1 39.7 16.3 31 23.1   
69 AMMU F 22 
20.
4 PRIMI 38.5 15.3 25.3 28.4   
70 MALA F 25 
23.
1 G2P1L1 40.6 15.8 28.5 29.5   
71 STELLA F 24 
22.
4 PRIMI 38.3 17.4 25.4 31.6   
72 PARVATHY F 26 22 G2P1L1 41 15.1 18.1 27.7   
73 AMUDHA F 23 
25.
1 PRIMI 39.9 16.2 25.1 33.7   
74 JAYA F 21 
21.
3 PRIMI 38.1 17.3 20.9 31.6   
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75 CHANDRIKA F 29 
22.
3 G2P1L1 40.5 14.1 25 30.5   
76 DEVI F 24 
24.
1 G2P1L1 41 15.6 28.2 36.2   
77 
PRIYADARS
HINI F 23 
24.
3 PRIMI 38.6 13.9 30.9 32.7   
78 ABINAYA F 28 
20.
8 G2P1L1 41.5 14.5 25.6 31.5   
79 ARIFA F 20 22 PRIMI 38.3 15.9 24.9 27.5   
80 SAIDA ALI F 25 
21.
7 G2P1L1 38 15.7 28.6 29.4   
81 MALLIGA F 30 
23.
8 G2P1L1 40.3 17.4 31.1 22.2   
82 BEGUM F 21 
21.
5 PRIMI 38.5 14.6 18.2 31.9   
83 NOOR F 26 
21.
3 G2P1L1 41.3 16.1 25.8 28.5   
84 SASIKALA F 22 
21.
8 PRIMI 42 15.2 30.8 33.6   
85 GIRIJA F 24 
20.
6 G2P1L1 39.2 15 21 30.5   
86 EASWARI F 28 
21.
1 G2P1L1 38.3 13.5 28.5 28.7   
87 MUMTAJ F 23 
23.
7 PRIMI 39.6 17.5 26.1 31.6   
88 PARVEEN F 27 
23.
1 G2P1L1 40.6 15.5 24.7 27.4   
89 RAMA F 22 
22.
7 PRIMI 38 16.7 25 32.8   
90 VIJEE F 25 
21.
3 G2P1L1 38.5 18.9 31.2 31.4   
91 RADHA F 24 
22.
5 PRIMI 45 12.5 21.1 28.6   
92 MANJULA F 26 
21.
7 G2P1L1 41 14.7 18.3 36.5   
93 RAGAVI F 27 
23.
9 G2P1L1 46 13.8  29.1   
94 NIVETHA F 30 
21.
8 G2P1L1 42.3 15.4 21.4 33.5 1  
95 NIKITHA F 29 25 G2P1L1 38.3 18.6 30.7 29.3   
96 
BEGUM 
JAAN F 24 22 PRIMI 41.6 17 24.6 28.3   
97 MANILA F 28 
22.
4 G2P1L1 38.4 17.6 29 22.3   
98 BENAZIR F 27 
23.
1 G2P1L1 42.6 15.4 19 28.6   
99 SHARMILA F 25 
21.
9 G2P1L1 38.6 15.9 21.5 22.9   
100 ABIRAMI F 24 
21.
3 PRIMI 39.2 14.8 18.4 27   
101 MAHESHWA F 23 23. PRIMI 39.6 15.7 31.3 24.2   
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102 VANITHA F 26 
21.
9 G2P1L1 38 18.2 23.6 30.6   
103 PAVITHRA F 22 
22.
3 PRIMI 38.1 13.7 24.6 31.3   
104 POORNI F 30 
21.
6 G2P1L1 38.5 12.6 24.4 29.2   
105 REBEECA F 24 
22.
6 PRIMI 37.6 15.3 29.2 29.6   
106 KUMARI F 26 
20.
5 G2P1L1 41 17.7 30.6 37   
107 SUGANYA F 28 
25.
3 G2P1L1 38.4 15.8 18.5 33.4   
108 GNANAM F 21 
21.
4 PRIMI 39.6 14.9 19.5 29.3   
109 BAKYAM F 20 
22.
6 PRIMI 40 15.4 21.7 30.2   
110 MAHA F 22 
23.
2 PRIMI 39.6 15.7 23.8 28.7   
111 KAVERI F 21 23 PRIMI 39.2 16.9 24.2 25.5   
112 LATHA F 27 
21.
4 G2P1L1 41 15.4 18.6 32.9   
113 DHANAM F 23 
22.
8 PRIMI 38 15.2 22 22.4   
114 JAYANTHI F 26 
24.
5 G2P1L1 38.4 13.6 29.2 28.7   
115 
THRIUMAN
GAI F 21 
23.
1 PRIMI 42.5 12.7 31.4 31.2 1  
116 ANNAM F 23 
20.
3 PRIMI 44 17.8 19.4 27.8 1  
117 
MATHIVATH
ANI F 28 
21.
8 G2P1L1 39.6 15 24 24.3   
118 RUPA F 25 24 G2P1L1 38.1 15.6 30.5 28.1   
119 SHEEJA F 25 
23.
6 PRIMI 39.2 15.2 22.2 31.1   
120 DEVIKA F 24 
21.
4 G2P1L1 42 13.5 24.6 30.7 1  
121 MAHATHI F 22 
22.
1 PRIMI 38.4 15.6 29.3 33.3   
122 
PRIYA 
SHAKTHI F 27 
21.
1 G2P1L1 38.5 15.4 23.9 32.3   
123 
ANBUMOZH
I F 25 
24.
5 G2P1L1 44 15.3 24.1 38   
124 UMA F 28 
21.
5 G2P1L1 43 17.9 18.7 30.6   
125 ARADHANA F 22 
22.
9 PRIMI 39.4 18.3 29.3 31.1   
126 HARINI F 23 
23.
7 PRIMI 38 15.1 30.4 29.1   
127 ROSHNI F 30 
23.
3 G2P1L1 43 13.4 24.9 28.3   
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128 RASIKA F 21 
21.
2 PRIMI 40.6 12.8 24.3 27.5   
129 AARTHY F 25 
22.
2 G2P1L1 38.4 11.4 23.7 24.8   
130 SHOBANA F 27 
22.
7 G2P1L1 41 15 30.3 24.4   
131 
GEETHARAN
I F 24 25 PRIMI 39.4 15.5 22.4 22.7   
132 SUPRIYA F 23 
22.
6 PRIMI 41.1 18 29.5 30.8   
133 VISALAKSHI F 25 
23.
1 G2P1L1 42 15.1 23.4 28.8   
134 ARULMOZHI F 28 
21.
9 G2P1L1 45 12.9 18.8 33 1  
135 AVANTHIKA F 22 
24.
6 PRIMI 40.6 15.4 23.6 30   
136 TAMIL F 26 
23.
6 G2P1L1 38.5 13.3 19.3 29.6   
137 JEYARANI F 24 
22.
5 PRIMI 38.1 15.5 22.6 24.7   
138 SREEPRIYA F 25 
24.
1 G2P1L1 39.5 18.3 29.6 37.5   
139 
DIVYADARS
HINI F 27 
21.
4 G2P1L1 39.4 15.4 30.2 33.2   
140 JANANI F 21 
22.
8 PRIMI 44 16.1 23.2 29.2 1  
141 VINODINI F 23 
20.
3 PRIMI 40 14.9 19.2 30.1   
142 KOWSALYA F 22 
22.
1 PRIMI 40.7 15.2 24.1 33.1   
143 VINODA F 27 
19.
8 G2P1L1 39.6 13.2 29.7 30.9   
144 SURYA F 22 
21.
4 PRIMI 40.6 13 30.1 24.5   
145 SUPRIYA F 30 
21.
4 G2P1L1 38.5 14.1 22.8 28.6   
146 FORTUNA F 28 
23.
7 G2P1L1 40.4 15.3 19 28.6   
147 AJITHA F 21 
24.
4 PRIMI 38 13 24 28.9   
148 BHARATHI  F 26 
22.
4 G2P1L1 39.4 15.2 23 31   
149 PRATHIBA F 24 21 PRIMI 40.5 14.8 30 29   
150 GRACE F 21 
22.
8 PRIMI 44 18 19.1 24.6   
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MASTERCHART 
GROUP A- INTERVENTION 
S.N
o. 
NAME 
SE
X 
AG
E 
DIAGNO
SIS 
BM
I 
OPERATI
NG TIME 
TIME 
UNTIL 
1ST 
BOWE
L 
SOUN
DS 
TIME 
UNTI
L 1ST 
FLAT
US 
TIME 
UNTIL 
1ST 
BOWEL 
MOVEME
NT 
PREVIOUS 
ABDOIMI
NAL Sx 
VOMITIN
G/ 
BLOATIN
G 
1 ASHWINI F 28 G2P1L1 19 41.2 9.4 13.3 16.1 1  
2 LATHA F 22 PRIMI 
23.
9 38.6 11 15.1 19.7   
3 SUNDARI F 26 G2P1L1 
21.
5 40.8 12.3 18 23   
4 SWARNA F 24 PRIMI 21 38.1 13.6 20.4 16.5   
5 
POONGULAL
I F 25 G2P1L1 
21.
6 40 11 21.1 19.4   
6 NARMADA F 27 G2P1L1 
20.
5 42.1 9 17.6 18.3   
7 MEENA F 21 PRIMI 
21.
7 39.9 11.2 22 23.1  1 
8 VIJAYA F 29 G2P1L1 
23.
8 43.1 12.8 20.9 17.2   
9 GEETHA F 33 G2P1L1 
21.
5 43 10.9 15.4 22.6 1  
10 
VIJAYALAKS
HMI F 21 G2P1L1 
21.
3 39.4 12.4 14 18.3   
11 SUBA F 26 PRIMI 
21.
6 38 11.7 16.7 16.2   
12 MANJULA F 29 G2P1L1 
22.
6 43 13 21.5 19.4   
13 ARIFA F 23 PRIMI 
20.
5 40.8 10 18.1 23.2   
14 PRADEEPA F 24 G2P1L1 
21.
4 38 10.9 15.6 20.7   
15 LINU F 32 G2P1L1 
21.
4 38.1 8.8 13.6 21.6   
16 GRACE F 27 G2P1L1 
23.
7 44.6 9.1 21.9 19.8 1  
17 NAZEEMA F 21 PRIMI 
21.
8 40 8.3 20.9 22   
18 AJIJA F 31 G2P1L1 24 41 10.5 22.1 22.5 1  
19 ROSEMARY F 29 G2P1L1 
23.
6 39.8 11.6 15.7 19.3   
20 VANI F 23 PRIMI 
21.
3 42 9.3 20.8 23.3   
21 CHANDRIKA F 21 G2P1L1 
22.
5 43.1 8.9 18.2 19.9   
22 RATHNA F 27 G2P1L1 21. 40.2 8.4 17.2 16.8   
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23 PARVATHY F 23 PRIMI 
20.
9 39.7 13.1 22.1 16.3   
24 AFREEN F 26 G2P1L1 
23.
6 38 9.6 16.8 18.2   
25 KEERTHANA F 21 PRIMI 
21.
4 40.4 12.2 20.6 22.4 1  
26 LAKSHMI F 23 PRIMI 
20.
4 40.7 11.8 15.9 17.3   
27 SWAPNA F 28 G2P1L1 
21.
2 39.7 10.3 21.4 23.4   
28 PINKY F 25 G2P1L1 
20.
2 38.6 8.5 18.3 18.9   
29 
MAHALAKSH
MI F 25  
21.
8 38 9.2 21.1 20.3   
30 ALIYA F 24  
24.
1 41.6 10.7 20.4 19.2   
31 MANJU F 22  
20.
2 43 8.2 13.9 21.6   
32 AKILA F 34 G2P1L1 
21.
3 42 9.8 15.6 16.4   
33 PRIYA F 32 G2P1L1 
22.
5 38.4 9.3 15.7 19   
34 RADHA F 29 G2P1L1 
20.
1 38.5 12.9 17.1 20   
35 PARVEEN F 24  
23.
5 44 10.7 16.9 18.1 1  
36 ABIRAMI F 31  
22.
3 41.2 11.6 18 22.3   
37 
PRIYADARSH
INI F 21  
23.
4 42.6 13 20.4 20.2   
38 KAVITHA F 22  
20.
8 38.5 11.3 21 20.6  1 
39 RADIKA F 27 G2P1L1 
21.
8 40.7 10.6 18.6 23.5   
40 UDAYA F 28 G2P1L1 
20.
6 38.3 8.8 14.1 20.3   
41 KUMARI F 21  
24.
2 39.1 8.2 17.1 19.9   
42 KUMUDINI F 26  
20.
1 41.2 8.6 18.6 20.1   
43 
ASMA 
SULTANA F 27 G2P1L1 
25.
6 43 11.9 15.6 22.2   
44 AKSHAYA F 22 G2P1L1 
23.
1 38.3 9 19.1 17.3   
45 MANO F 25  24 41 8.8 16.3 16.5   
46 KAVYA F 24  
21.
9 43.1 12.5 18.8 18.5   
47 SUSHMITHA F 26  
21.
3 40 8.2 15.4 20.2   
48 URMILA F 25  23. 41 13.2 14.3 18   
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49 LAVANYA F 27 G2P1L1 
21.
8 39.7 10.4 20 19.1   
50 AISHWARYA F 24  
20.
6 38.5 8.2 16.3 19.3   
51 SARALA F 23  
21.
1 38.1 11 17.9 23.6   
52 VENI F 25  
25.
5 40.5 8.3 15.2 25.1   
53 
THILLAINAYA
GI F 32 G2P1L1 
23.
4 41 9 18.4 17.2   
54 
MAHESHWA
RI F 27 G2P1L1 
21.
2 41.1 8.4 17.6 16.9   
55 DEEPA F 25  
24.
3 38.6 8.9 19.1 22.1   
56 DOLLY F 28 G2P1L1 
20.
8 39.8 8.9 20.4 23.7   
57 EASHWARI F 22  22 40.9 8.6 18.9 20.3   
58 JOYCE MARY F 23  
21.
5 38.2 11.3 21.2 19  1 
59 SULTHANA F 30 G2P1L1 
22.
2 40.6 12.3 19.9 25.2  1 
60 SOUNDARYA F 21  21 38.3 10.5 14.6 22.3   
61 DEEPIKA F 24  
21.
9 41 8.1 15.3 21.9   
62 
JOTHILAKSH
MI F 23  
25.
4 39.9 10 18.6 16.6   
63 GOWRI F 28 G2P1L1 
21.
4 40 9.1 19.1 17.9   
64 
PICHAYAMM
AL F 20  
22.
8 38.6 8.8 15.6 22   
65 
PANDEESHW
ARI F 24  
20.
3 45 8.6 17.3 25.3   
66 MARIYAM F 26 G2P1L1 
22.
1 39.7 13.2 15.6 23.8   
67 RENUKA F 32 G2P1L1 
23.
7 46 10 18.8 16.3   
68 FATHIMA F 22  
23.
3 40 11.1 16.4 20.4   
69 DIVYA F 27  
21.
2 41.3 8.4 16.1 17.5   
70 JANANI F 20  
22.
2 44 9.5 19 18.9   
71 KARTHIKA F 25 G2P1L1 
24.
4 40.3 12.2 14.9 19.3   
72 VAIDEHI F 31 G2P1L1 
22.
4 38.5 9.4 19.8 25.4   
73 PREETHI F 30 G2P1L1 21 41.3 8.2 21 21.3   
74 SUPRIYA F 29 G2P1L1 
25.
3 42 8.4 15.5 16.7   
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75 SURYA F 28  
21.
4 39.6 10.6 16.9 21.6 1  
76 FORTUNA F 32 G2P1L1 
22.
6 38 9.1 17.4 20.5   
77 SHYAMALA F 29 G2P1L1 
23.
2 38.1 13.3 20.5 23.9   
78 
SOWGANTHI
KA F 22  
21.
4 38.5 8.4 17.5 18.9  1 
79 SUBALA F 28 G2P1L1 
22.
1 48 11 18.6 25.5   
80 THESARANI F 21  
21.
1 39.7 8.6 15 21.9 1  
81 SINDUJA F 30 G2P1L1 
22.
1 38.3 9.2 14.8 19.3   
82 KRITHIKA F 27  25 38 10 16.6 17.8   
83 
AFEEF 
FATHIMA F 20  
20.
1 41 9.3 16.3 16.2   
84 INBA F 24  
21.
2 40.6 12.1 17.4 16.8   
85 PRIYANKA F 26 G2P1L1 
20.
9 38.6 8.7 15.6 17.5   
86 VAISHNAVI F 20  
21.
3 41.5 8.3 16.2 24   
87 PUSHPAM F 25  
22.
2 38.3 10.7 17.6 20.6  1 
88 MEERA F 23  
24.
6 38 11.3 18.9 17.3   
89 JANAKI F 29 G2P1L1 
24.
5 40.6 8.2 17.9 19.2 1  
90 ABINAYA F 21  
23.
1 38.4 8.3 19.7 20.1   
91 SREEJANANI F 25 G2P1L1 
22.
4 41 9.3 15.2 21.8   
92 VIMALA F 24  22 39.2 13.4 17.6 24.1   
93 SRIKALA F 27  
25.
1 38.3 9.6 21.3 17.7   
94 PRIYANKA F 31 G2P1L1 
21.
3 39.6 8.9 16.2 18.6   
95 VINODINI F 26  
22.
3 40.6 8.1 18.4 21.5   
96 JESSIMA F 23  
24.
1 42 12.1 17.6 23.9   
97 LISA F 21  
23.
7 38.6 9.6 21.3 17.5   
98 
JAYALAKSH
MI F 23  
23.
1 40 10.2 15.7 19.2   
99 DURGA F 21 G2P1L1 
22.
7 41 8.5 22 24.2   
100 DEVI F 29 G2P1L1 23 38 8.4 15.3 20.7   
101 
CHELLAMM
AL F 24 G2P1L1 
21.
4 47 13.6 18.4 18.8 1  
102 
 
102 JAYA  F 23 G2P1L1 
22.
8 44.1 11.5 19.6 21.2   
103 KAVERI F 28 G2P1L1 
24.
5 46 10 17.3 23.6   
104 SASI F 20  
23.
9 42.3 8.1 16.7 21.7   
105 INDRA F 28 G2P1L1 
21.
8 38.3 9.1 18.6 22.9   
106 JOTHI  F 31 G2P1L1 25 41.6 8.2 15.9 18.5   
107 
SALATH 
MARY F 27  22 38.4 10 17.5 24.3   
108 
NAGALAKSH
MI F 25  
22.
4 42.6 12.2 19.5 17   
109 MALA F 24  
23.
1 38.6 10.8 16.6 20.8   
110 ESTHER F 23 G2P1L1 
24.
5 39.2 8.2 15.6 20.8   
111 
UMMAL 
FAISLA F 26  
21.
5 41.3 12.8 19.3 17.6   
112 
CHANDRALE
KHA F 22  
22.
9 38 11.8 20.5 21.6   
113 MISHA F 25  
23.
6 38.5 12.8 21.6 19.6   
114 JANCY F 24  
22.
5 45 8.3 18.4 24.5 2  
115 RAHEEMA F 26  
24.
1 41 9.2 17.4 18.7   
116 AMALA F 27  
22.
7 39.1 8.6 15.7 16.7   
117 BARGAVI F 30 G2P1L1 25 38.3 8.2 16.9 19.1   
118 SUGANTHI F 29  
22.
6 39 8.6 19.4 17.1   
119 RAJI F 24  
23.
1 40.6 9.3 17.6 20.9   
120 
JAMILA 
BEEVI F 28 G2P1L1 
22.
8 41.6 9.8 20.6 16.8   
121 INDRANI F 30  
19.
8 44 13.1 16.5 17.6 1  
122 SRILAKSHMI F 24 G2P1L1 
21.
9 39.6 12.6 15.7 18.6   
123 AMBIKA F 26  
24.
6 38.1 11.4 18.1 20.8   
124 GANGA F 28 G2P1L1 
23.
1 39.2 10.9 17.6 21.5   
125 RAJESHWARI F 21 PRIMI 
20.
3 44 8.1 18.3 17.5   
126 KUMUDA F 20 PRIMI 
21.
9 40.4 8.3 15.2 24.6   
127 
KAMALESH
WARI F 22 PRIMI 
22.
3 38.3 13 17.3 21   
128 ASHWITHA F 27 G2P1L1 25 38 9.1 19.3 18.6   
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129 SUGANYA F 23 G2P1L1 
21.
6 39.1 8.2 20.5 21.4   
130 
RAHAMAD 
NISHA F 23 PRIMI 
20.
6 45 8.3 16.9 20.9 1  
131 SHEEJA F 31 G2P1L1 
22.
7 38 8.8 18.6 24.5  1 
132 
SARASWATH
Y F 22 PRIMI 
22.
5 38.4 12.5 17.2 21.4   
133 BARAKATH F 26 PRIMI 
23.
9 42.5 10 15.2 24.7   
134 KAMATCHI F 27 G2P1L1 
24.
7 37.6 10.4 19.3 16.5   
135 MALAR F 21 PRIMI 22 41 8.5 16.3 20.4   
136 ANITHA F 20 PRIMI 
23.
1 38.4 12.6 19.2 18.1   
137 CHITHRA F 34 PRIMI 
22.
4 39.6 10.2 17.6 21.1   
138 VAIDEHI F 26 G2P1L1 
24.
2 38.6 8.9 15.9 18.5   
139 DEVI F 21 PRIMI 
23.
7 40 9.3 17.2 19   
140 GODAVARI F 29 G2P1L1 
23.
9 41.3 8.4 16.8 20.6   
141 DEVIKA F 23 G2P1L1 
22.
6 38.1 8.8 16.2 17.3   
142 SHANTHI F 29 G2P1L1 
21.
9 42 12.4 19.1 24.8   
143 SANGEETHA F 26 PRIMI 
20.
4 40 10.5 15.8 22   
144 SAIDEEPA F 30 G2P1L1 
24.
8 39.6 11.9 18.6 21.2   
145 SAKTHI F 32 G2P1L1 
21.
3 39.2 10.6 19 22.5   
146 SINDU  F 28 PRIMI 
21.
7 41 8.6 14.3 24   
147 REVATHY F 31 G2P1L1 
22.
5 39.7 11.3 15.6 18.4   
148 LIYAKATH F 28 PRIMI 
24.
2 41.3 11 18.2 25   
149 
PRATHYUSH
A F 32 G2P1L1 
24.
9 39.8 12.6 17 21.3   
150 MUJEEBA F 22 PRIMI 
21.
8 40 8.6 16.1 22.4   
 
 
